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(54) Title: ELECTRICAL CONNECTION DEVICE 
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^ (57) Abstract: The present invention provides an electrical connection device (20), which comprises a pin (22) and a socket (24). 
O Th e Pi" and *h e socket have engagement surfaces and one of the pin and the socket has a further surface that forms a wedging 
O surface (25) for the device. The pin (22) and the socket (24) are moveable relative to each other to form an electrical contact. The 
^ device further comprises a wedge portion (25), which is arranged to impart a force on the wedging surface by contacting the wedging 
surface on movement to the engaged position. The pin and the socket are arranged so that the engagement surfaces move into 
opposing relationship on movement to the engaged position and the force imparted on the wedging surface biases one of the opposing 
engagement surfaces against the other engagement surface. 
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ELECTRICAL CONNECTION DEVICE 

Field of the Invention 
5 The present invention broadly relates to an 

electrical connection device for a machine , reeling or 
trailing cable. Throughout this specification the term 
"machine cable" is used for any machine, reeling or 
trailing cable. 

10 

Background of the Invention 

Machine, reeling or trailing cables are typically 
used to provide an electrical connection for mobile 
electrical machines. For example, in the mining or 

15 petroleum industry often large electrical machinery is 

used and each machine, reeling or trailing cable may have 
to provide power in the order of a few hundred kilowatts. 
Typically such power is delivered with a voltage of one or 
more kilovolts. The cables used to deliver the electricity 

2 0 are usually formed from a plurality of bunches which are 
connected using electrical connection devices including 
sockets and pins. 

Figure 1 shows a schematic cross- sectional 
representation of a typical prior art electrical 

25 connection device 10. The device 10 comprises a housing 12 
in which a socket 14 and a pin 16 engage. The socket 14 is 
metallic and includes six fingers 18 and a compression 
spring 19 is arranged to press the fingers 18 and/or tips 
of the fingers against the pin 16 to establish an 

30 electrical connection. However, the compression spring 19 
may loose tension over time, in particular when the 
electrical connection device is exposed to a heat source 
or when large currents flow though the device which may 
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result in heat development. 

Summary of the Invention 

The present invention provides in a first aspect an 
5 electrical connection device comprising: 

a pin and a socket, each having engagement surfaces 
and one of the pin and the socket having a further surface 
that forms a wedging surface for the device, the pin and 
the socket being moveable relative to each other from a 
10 released position to an engaged position in which the 
engagement surfaces are engaged to form an electrical 
contact and 

a wedge portion arranged to impart a force on the 
wedging surface on movement to the engaged position, 
15 wherein the pin and the socket are arranged so that 

the engagement surfaces move into opposing relationship on 
movement to the engaged position and the force imparted on 
the wedging surface biases one of the opposing engagement 
surfaces against the other engagement surface. 

20 

As a portion of one of the pin and the socket is 
wedged against a portion of the other one of the pin and 
the socket, the electrical connection device has the 
advantage that a firm electrical connection can be 
25 established without a compression spring. Further, the 

engagement may be stronger than an electrical connection 
that may be achieved with typical prior art devices. 

The wedge portion typically is not integrally formed 
30 with the pin or the socket and may comprise a material 

other than that of the pin or the socket. For example, the 
wedge portion may be a part that is separable from the pin 
or the socket. The wedge portion may also be adhered to a 
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portion of the pin or the socket. 

At least one of the pin and the socket typically has 
a marginal portion that includes the wedging surface and 
that has at least one gap which expands or reduces when 
the wedge portion imparts a force on the marginal portion 
so that the outer perimeter of the marginal expands or 
compresses . 

The marginal portion typically is a part of the 
socket. In this case the wedge portion may be arranged 
such that, when the pin and the socket are moved relative 
to each other to the engaged position , the wedge portion 
compresses the marginal portion against the pin whereby 
the pin and the socket engage to establish the electrical 
connection. 

The socket typically is of a longitudinal shape and 
the marginal portion typically is an end-portion of the 
socket . 

The wedge portion may comprise a flexible material 
that typically is resilient. The flexible material may be 
a polymeric material and such as a rubber. The wedge 
portion typically comprises an electrically conductive 
material such as an electrically conductive polymeric 
material . 

For example, the pin and the socket may be of a 
generally round cross-section. The socket and the pin may 
be, when in the engaged position, surrounded by a sleeve. 
In this case the pin typically is secured in the sleeve . 

The wedge portion may be provided in form of a ring- 
like portion positioned such that, when the pin and the 
socket are moved relative to each other towards the 
engaged position, the wedge portion wedges the end-portion 
of the socket against the pin. This has the advantage that 
the socket may be fitted over the pin without much 
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frictional resistance and only when the pin and the socket 
have been moved relative to each other such that the 
engaged position is almost reached, the wedge portion 
wedges the end-potion of the socket towards the pin and 
5 therefore imposes greater friction. 

The socket may have an inner surface that has a 
substantially uniform diametrical dimension throughout its 
length. However, the inner surface typically has a tapered 
region. In this case the tapered region may separate a 

10 region of a smaller interior diameter from a region of a 
larger interior diameter. The region of the smaller 
interior diameter typically comprises the engagement 
surface and is arranged so that, when the wedge portion 
imparts a force on the wedging surface, the region of 

15 smaller interior diameter frictionally engages with the 
engagement surface of the pin and typically is not 
positioned at an end of the inner surface. 

The pin may have an outer surface that is of a 
substantially uniform diametrical dimension. 

2 0 Alternatively, the outer surface of the pin may have a 

tapered region. The tapered region may separate a region 
of a larger exterior diameter from a region of a smaller 
exterior diameter. In this case the region of the larger 
exterior diameter typically comprises the engagement 
25 surface and is arranged so that, when the wedge portion 
imparts a force on the wedging surface, the region of 
larger exterior diameter frictionally engages with the 
engagement surface of the socket and typically is not 
positioned at an end of the outer surface. 

3 0 In a specific embodiment of the present invention, 

the socket has an inner surface that has a tapered region 
and a region of smaller interior diameter. In this 
embodiment the pin has an outer surface that has a 
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substantially uniform diametrical dimension. In this case 
the region of the smaller interior diameter typically is 
positioned such that, when the wedge portion wedges the 
end-portion of the socket against the pin, the contact 
5 area between pin and socket increases to predetermined 

size. In electrical connection devices known in the prior 
art (see Figure 1) , the socket may contact the pin at the 
tip of the fingers of the socket and the electrical 
contact area may be relatively small. In the above- 

10 described specific embodiment the tapered shape of the 

inner surface of the socket or of the outer surface of the 
pin, respectively, may overcome this disadvantage and may, 
together with the wedging function of the wedge portion,, 
result in a relatively larger contact area between the pin 

15 and the socket. 

The gap typically is one of a plurality of 
longitudinal gaps that split the socket into three or more 
fingers which typically are substantially equal. 

In another embodiment the device comprises at least 

20 two wedge portions and both the first and the second part 
have wedging surfaces, the wedge portions being arranged 
to impart a force on respective wedging surfaces to bias 
respective opposing engagement surfaces against each 
other. 

25 The present invention provides in a second aspect a 

method of connecting a pin and a socket of an electrical 
connection device, the method comprising the steps of 

moving the pin and the socket relative to each other 
towards a position at which the pin and the socket are 

30 engaged, the pin and the socket having engagement surfaces 
and at least one of the pin and the socket having an 
additional wedging surface, the pin and the socket being 
arranged so that during engagement the engagement surface 
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of the pin opposes the engagement surface of the socket 
and 

wedging a wedging portion to impart a force on the 
wedging surface 
5 wherein the pin and the socket are arranged so the 

force causes pressing of one of the opposing engagement 
surfaces against the other engagement surface to establish 
an electrical contact . 



10 The present invention provides in a third aspect an 

electrical connection device comprising: 

a pin and a socket, the pin and the socket being 

moveable relative to each other from a released position 

to an engaged position, at least one of the pin and the 
15 socket having a marginal portion that is compressible or 

expandable in at least one direction and 

a wedge portion arranged such that, when the pin and 

the socket are moved relative to each other towards the 

engaged position, the wedge portion expands or compresses 
20 the marginal portion whereby the pin and the socket 

engage . 



A specific embodiment will now be described, by way 
of example only, with reference to the accompanying 
25 drawings. 

Brief Description of the Drawings 

Figure 1 shows a schematic cross -sectional 
representation of an electrical connection device (prior 
30 art), 

Figure 2 shows a schematic cross -sectional 
representation of an electrical connection device 
according to a specific embodiment, 
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Figure 3 shows another schematic cross -sectional 
representation of the electrical connection device, 

Figure 4 shows a schematic representation of a part 
of the electrical connection device ( (a) end view and (b) 
5 cross -sectional view) and 

Figure 5 shows a schematic representation of a socket 
that forms a part of the electrical connection device ( (a) 
side view and (b) end view) . 



10 Detailed Description of a Specific Embodiment 

Referring to Figures 2 to 5, the electrical 
connection device 2 0 is now described. Figure 2 shows the 
electrical connection device 20 including a socket 22 
connected to a pin 24. In this embodiment, the pin 24 and 

15 the socket 22 are arranged for connection to a thimble 
(not shown) and the thimbles are arranged to receive a 
machine cable. Socket 22, pin 24 and thimbles are located 
in a housing 28. The socket 22, the pin 24 and the 
thimbles are composed of a metallic material. The device 

20 20 comprises a wedge portion 25 that has a ring-like shape 
and is composed of a flexible material such as a polymeric 
material. In this embodiment the flexible material is an 
electrically conductive polymeric material . Figure 4 shows 
the wedge portion 25 as viewed from the top (a) and in 

25 cross-section (b) . 

The socket 22 has an inner surface 30 arranged to 
receive the pin 24. The inner surface 30 of the socket 22 
has a tapered region which is shaped such that there is a 
region 31 of smallest interior diameter. 

30 Figure 5 shows the socket 22 ( (a) side-view, (b) end- 

view) . The socket has an end-portion 29 that is 
compressible and that has four fingers 32. The fingers 32 
are separated by gaps 34 and each finger 32 has an angled 
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region 36. 

In this embodiment, the wedge portion 25 is designed 
as an insert for the pin 24. Alternatively, the wedge 
portion 25 may also be attached to angled surface 36. For 
5 example, the wedge portion 2 5 may be glued to the angled 
surface 36 or otherwise adhered. A wedging force is in use 
imparted on the angled surface 36 because the wedge 
portion 25 is enclosed by the angled surface 36, a 
shoulder of the pin 24 and the housing 28. Consequently, 
the wedge portion will squeeze the fingers 32 of the 
socket 22 towards the pin 24. 

The pin 24 and socket 22 are moveable relative to 
each other by moving the socket 22 relative to the pin 24 
and the housing 28. The pin 24 is secured in the housing 
28. When the socket has been moved into the housing 2 8 and 
over the pin 24, as shown in Figures 2 and 3, the angled 
region 36 will be in contact with the ring-like wedge- 
portion 25. The wedge-portion 25 wedges the angled regions 
36 of the fingers 32 inwardly such that a firm electrical 
contact is established between the inner surface 30 of the 
socket 22 and the pin 24 . Arrows in Figure 3 schematically 
indicate mechanical forces during the wedging process. 
Because the socket 22 has a tapered inner surface and the 
fingers 32 of the socket 22 are flexible, the fingers 32 
will slightly bent inwardly under the wedging force and 
consequently the contact area between the pin 24 and the 
socket 22 will increase. In a variation of the embodiment 
shown in Figure 2, the socket 22 comprise a region of 
thinner outer diameter that surrounds the region of 
smallest interior diameter 31 which will increase the 
flexibility of the fingers 32 of the socket 22 . 

Although the invention has been described with 
reference to particular examples, it will be appreciated 
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by those skilled in the art that the invention may be 
embodied in many other forms. For example, in an 
alternative to the embodiment shown in Figure 3 # the pin 
24 may have an outwardly curved surface and the socket 22 
5 may have a straight bore arranged to receive the pin. In 
this case the wedge portion 25 would bend the fingers 32 
of the socket 22 inwardly about the apex of the curvature 
of the pin 22. In addition, it is to be appreciated that 
alternatively the socket 22 can be secured in housing 28 

10 and the pin 24 is arranged to be moveable relative to the 
housing 28 and the socket 22. In this case the wedge 
portion 25 can, for example, be provided in form of an 
insert for the housing 28 that is received at the angled 
surface 36 of the socket 22. Further, in an alternative 

15 embodiment the inner surface of the socket may be straight 
and the pin may have an outer surface that is also 
straight. Further, the pin may include an end-portion that 
is expandable and arranged to expand when the socket is 
moved over the pin. In this case the end-portion of the 

20 pin may include fingers and a wedge-portion may be 

centrally located at the bottom part of the inner surface 
of the socket and arranged to wedge the fingers of the pin 
outwardly against the inner surface of the socket. The 
device may also comprise two or more wedge portions and 

25 both the socket and the pin may have wedging surfaces. The 
wedge portions may be arranged to impart a force on 
respective wedging surfaces to bias respective opposing 
engagement surfaces of the pin and the socket against each 
other . 



30 
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Claims : 

1. An electrical connection device comprising: 

a pin and a socket, each having engagement surfaces 
5 and one of the pin and the socket having a further surface 
that forms a wedging surface for the device, the pin and 
the socket being moveable relative to each other from a 
released position to an engaged position in which the 
engagement surfaces are engaged to form an electrical 
10 contact and 

a wedge portion arranged to impart a force on the 
wedging surface on movement to the engaged position, - 

wherein the pin and the socket are arranged so that 
the engagement surfaces move into opposing relationship on 
15 movement to the engaged position and the force imparted on 
the wedging surface biases one of the opposing engagement 
surfaces against the other engagement surface. 

2. The electrical connection device as claimed in claim 
2 0 1 wherein the wedge portion is not integrally formed with 

the pin or the socket . 

3 . The electrical connection device as claimed in claim 
2 wherein the wedge portion comprises a material other 

25 than that of the pin or the socket. 

4 . The electrical connection device as claimed in any- 
one of the preceding claims wherein the wedge portion is a 
part that is separable from the pin or the socket. 

30 

5. The electrical connection device as claimed in any 
one of the preceding claims wherein the wedge portion is 
adhered to a portion of the pin or the socket. 
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6. The electrical connection device as claimed in any 
one of the preceding claims wherein at least one of the 
pin and the socket have a marginal portion that includes 
5 the wedging surface and that has at least one gap that 

expands or reduces when the wedge portion imparts a force 
on the wedging surface so that the outer perimeter of the 
marginal portion expands or compresses respectively. 

10 7. The electrical connection device as claimed in claim 

6 wherein the socket includes the marginal portion. 

8. The electrical connection device as claimed in claim 

7 wherein the wedge portion is arranged such that, when 

15 the pin and the socket are moved relative to each other to 
the engaged position, the wedge portion compresses the 
marginal portion against the pin whereby the pin and the 
socket engage to establish the electrical connection. 

20 9. The electrical connection device as claimed in claim 
7 or 8 when dependent on claim 7 wherein the socket is of 
a longitudinal shape and the marginal portion is an end- 
portion. 

25 10. The electrical connection device as claimed in any 
one of the preceding claims wherein the wedge portion 
comprises a flexible material. 

11. The electrical connection device as claimed in claim 
30 10 wherein the flexible material is a polymeric material. 



12 . The electrical connection device as claimed in any 
one of the preceding claims wherein the wedge portion 
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comprises an electrically conductive material. 

13 . The electrical connection device as claimed in any- 
one of claims 10 to 12 wherein the flexible material is a 
rubber. 

14 . The electrical connection device as claimed in any 
one of the preceding claims wherein the pin and the socket 
are of a generally round cross -sect ion. 

15. The electrical connection device as claimed in any 
one of the preceding claims wherein the wedge portion is 
provided in form of a ring- like portion positioned such 
that, when the pin and the socket are moved relative to 
each other towards the engaged position, the wedge portion 
wedges the end-portion of the socket against the pin. 

16. The electrical connection device as claimed in any 
one of the preceding claims wherein the pin and the 
socket, when engaged, are surrounded by a sleeve. 

17. The electrical connection device as claimed in claim 
16 wherein the pin is secured in the sleeve. 

18 . The electrical connection device as claimed in any 
one of the preceding claims wherein the socket has an 
inner surface that has a substantially uniform internal 
diametrical dimension. 



30 



19. The electrical connection device as claimed in any 
one of claims 1 to 17 wherein the socket has an inner 
surface that has a tapered region. 



WO 2004/066452 




PCT/AU2004/000064 



20. The electrical connection device as claimed in claim 
19 wherein the tapered region separates a region of 
smaller interior diameter from a region of larger interior 
diameter* 

5 

21. The electrical connection device as claimed in claim 
19 wherein the region of smaller interior diameter is not 
positioned at an end of the inner surface. 

22. The electrical connection device as claimed in claim 
21 wherein the region of the smaller interior diameter 
comprises the engagement surface and is arranged so that, 
when the wedge portion imparts a force on the wedging 
surface, the region of smaller interior diameter 
frictionally engages with the engagement surface of the 
pin. 

23. The electrical connection device as claimed in any 
one of the claims 1 to 17 wherein the pin has an outer 

2 0 surface that has a substantially uniform external 
diametrical dimension. 

24. The electrical connection device as claimed in any 
one of the claims 1 to 17 wherein the pin has an outer 

25 surface that has a tapered region. 

25. The electrical connection device as claimed in claim 
24 wherein the tapered region separates a region of 
smaller exterior diameter from a region of larger exterior 

30 diameter. 



10 



15 



26. The electrical connection device as claimed in claim 
25 wherein the region of the larger exterior diameter 
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comprises the engagement surface and is arranged so that, 
when the wedge portion imparts a force on the wedging 
surface, the region of larger exterior diameter 
frictionally engages with the engagement surface of the 
5 socket . 

27. The electrical connection device as claimed in claim 
25 or 26 wherein the region of larger exterior diameter is 
not positioned at an end of the outer surface. 

10 

28. The electrical connection device as claimed in claim 
6 or any one of claims 6 to 27 when dependent on claim 6 
wherein the gap is one of a plurality of longitudinal gaps 
that split the socket into three or more fingers. 

15 

29. The electrical connection device as claimed in claim 
28 wherein the fingers are substantially equal. 

30. The electrical connection device as claimed in any 
20 one of the preceding claims comprising at least two wedge 

portions and wherein both the first and the second part 
have wedging surfaces, the wedge portions being arranged 
to impart a force on respective wedging surfaces to bias 
respective opposing engagement surfaces against each 
25 other. 

31. A method of connecting a pin and a socket of an 
electrical connection device, the method comprising the 
steps of 

3 0 moving the pin and the socket relative to each other 

towards a position at which the pin and the socket are 
engaged, the pin and the socket having engagement surfaces 
and at least one of the pin and the socket having an 
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additional wedging surface, the pin and the socket being 
arranged so that during engagement the engagement surface 
of the pin opposes the engagement surface of the socket 
and 

5 wedging a wedging portion to impart a force on the 

wedging surface 

wherein the pin and the socket are arranged so the 
force causes pressing of one of the opposing engagement 
surfaces against the other engagement surface to establish 
10 an electrical contact. 



32. An electrical connection device comprising: 

a pin and a socket, the pin and the socket being 

moveable relative to each other from a released position 
15 to an engaged position, at least one of the pin and the 

socket having a marginal portion that is compressible or 

expandable in at least one direction and 

a wedge portion arranged such that, when the pin and 

the socket are moved relative to each other towards the 
20 engaged position, the wedge portion expands or compresses 

the marginal portion whereby the pin and the socket 

engage . 




Fig. 4b 



Fig, 4a 



3/3 



WO 2004/066452 PCT/AU2004/000064 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/ATJ2004/000064 



A. CLASSIFICATION OF SUBJECT MATTER 

IntCL 7: H01R 13/639 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

DWPI & IPC H01R 4/-, 9/-, 1 1/-, 13/- and key words (connector, pin, mate, lock, interlock, finger, wedge, taper, bias 

and similar words) 



C. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to 
claim No. 



X 
X 



GB 2277207 A (SPINNER GMBH ELEKTROTECHNISCHE FABRIK) 19 October 1994 
The Entire Document 

US 5713765 A (NUGENT) 3 February 1998 
The Entire Document 

CA 2193795 Al (BRADLEY) 23 June 1998 
The Entire Document 



Derwent Abstract Accession No. 97-070424/07, Class V04, 

JP 083 15924 A (NIPPON KOKU DENSO II KOGYO KK) 29 November 1996 

The Entire Document 



1-32 
1-32 



I | Furfiier documents are listed in the continuation of Box C [x| See patent family annex 



Special categories of cited documents: 

document defining the general state of the art which is 

not considered to be of particular relevance 



T 



"E" earlier application or patent but published on or after the "X" 



document which may throw doubts on priority claim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 
document referring to an oral disclosure, use, exhibition 
or other means 

document published prior to the international filing date 
but later than the priority date claimed 



later document published after the international filing date or priority date and not in 
conflict with the application but cited to understand the principle or theory 
underlying the invention 

document of particular relevance; the claimed invention cannot be considered novel 
or cannot be considered to involve an inventive step when the document is taken 
alone 

document of particular relevance; the claimed invention cannot be considered to 
involve an inventive step when the document is combined with one or more other 
such documents, such combination being obvious to a person skilled in the art 



document member of the same patent family 



Date of the actual completion of the international search 
3 February 2004 



Date of mailing of the international search report 



1 0 FEB 2004 



Name and mailing address of the IS AMU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@zpaustralia.gov.au 
Facsimile No. (02) 6285 3929 



Authorized officer 

AMOD PRADHAN 

Telephone No : (02) 6283 2510 



Form PCT/IS A/210 (second sheet) (January 2004) 



♦ # 



INTERNATIONAL SEARCH REPORT 


International application No. 


Information on patent family members 


PCT/AU2004/000064 



This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the 
above-mentioned international search report The Australian Patent Office is in no way liable for these particulars 
which are merely given for the purpose of information. ; . 



Patent Document Cited in 
Search Report 






Patent Family Member 




GB 2277207 


DE 


4309775 


IT 1273345 


PR 2703191 


US 5713765 




NONE 






CA 2193795 




NONE 






JP 08315924 




NONE 














END OF ANNEX 



Form PCT/ISA/210 (patent femily annex) (January 2004) 



